The effect of crystallographic orientation of titanium substrate on the structure and bioperformance of hydroxyapatite coatings.
This study investigates the effects of crystallographic orientation of titanium substrates on the atomic structure and biological characteristics of hydroxyapatite (HA) coatings. Samples are prepared from extruded rod and rolled sheet of commercially pure titanium having distinct distribution of crystallographic planes. Electrophoresis is used to coat titanium substrates having different microstructures. The biological performance of both HA-coated and non-coated samples is assessed by osteoblast cell attachment, proliferation, differentiation and morphological studies. X-ray diffraction (XRD) analysis of the HA-coated samples indicates the predominant orientation of (002) for HA-coated sheets compared to (211) for the HA-coated rod samples. The numbers of attached and grown cells are higher on the surface of the HA-coated sheet samples. There is also a significant difference in alkaline phosphatase activity on the HA-coated sheet samples. Scanning electron microscopy (SEM) analysis of osteoblast cells grown on HA-coated and non-coated samples demonstrates differences in morphology with respect to spreading and attachment patterns. We believe that the specific atomic structure that is induced in the HA coating by the crystallographic orientation of the sheet substrate causes orientation-dependent coordination with biomolecules and improves cellular interactions. This suggests that crystal orientation of the substrate can be used to both influence the structure of the coating material and improve and control cell-substrate interactions.